Epigenetic regulation on GABRB2 isoforms expression: developmental variations and disruptions in psychotic disorders.
To improve the understanding of psychotic abnormalities and their non-Mendelian inheritance patterns, the epigenetic regulation of the psychotic disorder-associated GABRB2, gene for the type A γ-aminobutyric acid receptor β(2)-subunit, was investigated. Expression of GABRB2, and the epigenetic regulatory enzymes histone deacetylases (HDACs) and DNA methyltransferases (DNMTs) in mouse and postmortem human brains was analyzed using real-time PCR. Results showed that expression of GABRB2 isoforms significantly increased over time in both mouse and human, especially for the long splicing isoform. In the brains of non-psychiatric controls (CON), a significant positive correlation of GABRB2 expression with age was observed in individuals with MM genotypes of the single nucleotide polymorphisms (SNPs) rs187269 and rs1816072. This was reversed to a significant negative correlation in schizophrenics (SCZ). A similar reversal was also displayed by bipolar disorder (BPD) patients. In parallel, a significant co-variation of HDAC1 with GABRB2 expression observed in CON remained significant in BPD but not in SCZ; comparably, a significant co-variation of HDAC2 with GABRB2 expression observed in CON became non-significant in both SCZ and BPD. Moreover, co-variations of DNMT1 and DNMT3B with GABRB2, not observable in CON, became significant in BPD. These findings demonstrated that GABRB2 expression was under epigenetic regulation that varied with development, genotype and disease status, and these regulatory mechanisms were observably disrupted in SCZ and BPD. This study provided insight into the complex inheritance patterns of psychiatric disorders, and pointed to the involvement of epigenetic dysregulation in the disease process of major psychotic disorders.